Absolute nutrient concentration measurements in cell culture media: 1 H q-NMR spectra and data to compare the efficiency of pH-controlled protein precipitation versus CPMG or post-processing filtering approaches a b s t r a c t
Specifications
Value of the data NMR spectra reveal that the effectiveness of methanol at precipitating proteins is strongly pHdependent.
The data provide a comprehensive comparison among different strategies aimed at overcoming the matrix interference of proteins in absolute nutrient quantification by 1 H q-NMR.
The data concerning the accuracy degradation for all nutrients at every concentration may help to choose the most suitable approach for protein removal.
Data
Dataset provided in this article shows selected regions of the 1 H q-NMR (quantitative NMR) spectra after protein serum precipitation (Figs. 1 and 2) using variable ratios of different solvents ( Table 1 ). 1 H q-NMR spectra reported in Figs. 3 and 4 show the pH dependence of serum protein precipitation from medium containing 10% and 80% of serum, respectively. We also provide absolute nutrient concentrations for each nutrient (Table 2 ) and the corresponding percent errors obtained with each of the four evaluated approaches ( Fig. 5 ). 
Experimental design, materials and methods

DMEM model solutions
Dulbecco's Modified Eagle's Medium solutions were prepared by serial dilutions of a standard stock 2 Â DMEM freshly made from powder dissolved in MilliQ water. Model solutions with serum were prepared by addition of bovine serum (10% or 80%) to DMEM solutions.
Freeze-drying
0.4 mL of medium (DMEM, DMEM-serum) were transferred to a 15 mL Falcon tube. Solutions were frozen in liquid N 2 and freeze-dried at least for 3 h, till the formation of a fluffy solid. The powder was reconstituted in deuterated buffer for NMR analysis (100 mM potassium phosphate/D 2 O buffer, pH ¼7.15, containing TSP as reference).
Removal of serum proteins
Various conditions for serum protein removal were tested ( Table 1 ). The following general scheme was applied: an appropriate volume of ice-cold precipitation solvent was added to 0.4 mL of DMEMserum on ice, the solution was stirred for 20 s, incubated for 20 min and centrifuged at 2100 rcf (relative centrifugal force) for 15 min at 4°C. The supernatants were collected, diluted with 3.4 mL water, freeze-dried for at least 12 h, till the formation of a fluffy solid and reconstituted in 0.4 mL of deuterated buffer for analysis. DMEM-serum solutions were acidified by adding (TFA).
NMR spectroscopy
NMR experiments were performed, without spinning, on a Bruker AvanceIII 600 MHz spectrometer equipped with 5 mm QCI cryoprobe with z shielded pulsed-field gradient coil. Before each acquisition, automatic matching and tuning were run, the 90°pulse was optimized by means of an automatic pulse calculation routine [2] and the homogeneity automatically adjusted on each sampletube. Before data acquisition the samples were equilibrated for 2 min inside the probe and the temperature was actively controlled at 298 K. 32 transients were accumulated, at a fixed receiver gain, using 64 K complex data points, over a spectral width of 20.6 ppm and with a relaxation delay of 30 s. An inter pulse spacing of 2.3 ms and a duty cycles of 20 were adopted for 1D CPMG. An Considering the dilution due to the serum addition (10% volume). exponential line-broadening (0.1 Hz) was applied to FIDs (Free Induction Decay) before Fourier transform. The spectra were manually phased and automatically baseline corrected (as preferred in metabolomics, Bharti et al. [3] ).
Concentration measurements
Nutrient concentrations, using PULCON (PUlse Length Based Concentration Determination) procedure [4] [5] [6] [7] , were measured on the DMEM model solutions with serum: (i) without protein removal, directly on the rough freeze-dried/reconstituted solutions (ii) after pH-controlled serum protein removal [1] , (iii) after applying post-processing filtering procedures [1] (Assure™ Bruker and Mes-tReNova software tools) and (iv) using the CPMG acquisition scheme [1] , (Table 2 ). The signal decay due to its intrinsic T 2 was taken into account to correlate the signal intensities measured in the 1D CPMG experiments to the nutrient concentrations. 
